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(54) SURGE ABSORBING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a surge 
absorbing circuit which can lower the Zener voltage of a 
Zener diode as a surge absorbing element and can use a 
Zener diode small in power capacity. 
SOLUTION: A surge absorbing circuit is composed of a 
battery 4, a solenoid valve 2 for drive of an actuator, an 
FET1 for drive of a solenoid, a Zener diode 3 as a surge 
absorbing element, a diode 5 for prevention of current 
reverse flow, and others. When the FET1 is switched 
from on to off, the energy accumulated in the solenoid 
valve 2 commutates to the other end of the solenoid 
value 2 via the Zener diode 3 and the diode 5. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



(19)B#H!fttW (JP) 



02) & Hi 4# 1* & fR <a) 



qfcfflspiO- 136564 

(43)&BBB ¥1<R10*P(1998)5J122H 









F I 




U A OIT 0/(14 






H 0 2 H 9/04 


A 


£> D U 1 






B 6 0 T 8/34 




G 0 5 F 1/56 


3 30 




G 0 5 F 1/56 


330C 


H02H 7/20 






H 0 2 H 7/20 


D 


H0 2M 1/00 






H0 2M 1/00 


F 












<21)ffl«## 


#H¥8 -287897 




(71)fcfci®A 000167406 














^J*8^(1996)10H30H 




#^jlllR®*TfTSl*1370Sffl 








(72)^^# $ itt* 










#*;iimj9*rfjja«i37o*a «csc^tfcn. 




















(54) [&W<Z>**W 











(57) mm] 

ffl©FETL If— v®JRiR J f : ^bT^^/j:^---^-f^ 
HlS3W..FETl^t»)^t7i:S-3fc<!:tt: 




(2) 



<ftffl¥ 10-136564 



1 

"T 2> is* =r A K43 HTlMESSfcftflf \Z <fc £ A* 5/ ? U— S> 

7niz-z? 7 y?ir z> z. t\z&r>Tmu^ v^y v m 

y x 3— ^-f h* i £SK P£lk ffl y-f H t * it ?'J fc 

f- y ym^nm t . ma x a t ©n rctttt 
ss. 

[ll*lg 3 ] BMEiE«ffi^*P^©A*-y x 'J -©lEUte 
C ££«r*£-f -5tt#H 1 2 IB«©U— S> 

2 3 fE$£©+t— v©JK0&. 

[BWWKMHfclJWI] 
[0 0 0 1] 

CO 0 0 2] 

^3.x— ^sgffiiffl©v u-y-r K;N*;u^©^ift[HigS(c*3t> 

EISS©— 5 fC^Ufc. 

[0 0 0 3] ffc*>-&. vMHISS 

2lCX-f79 1 >J r $ ; FT'*5FET5 1 fcU— i?»iR* 
fiLT©7it-^t- K5 3 S»]l:KiLT^ 
-5. dCT, FET 5 1 &W&.-?2>fztb<Dt?7yzfni£ 
it. Vx1 — H 5 3©U/x:r- ni£VWtfflC 

£©?7>:/SJ£W:. FET5 1fc*tt 
■5KH>DtV- XS©p B 1©W®l£J;D/h£<ft-5ck 
•5(c|g^$ns„ :m:J;0. FET5iSt>*e.* 
7icbfc«^ic»±-r^>. vi/y-f Ha*;w^5 2©-f > 

?i7*yZfr'b<Drty!7D— yffll^M-AS-yit- 
H5 3fllJlC8gnT®iRSnf)«S*, /ty*U— 
y^6FET5 l#ffiig$tt5. ft*3. £©*§"&. VU 
/-f HA*;l/^5 2^>=,©A*-yi7+t— >>©X*;U*-«\y 
xx- ¥<i H 5 3 K*^TK£A/££T*U!fcl;:SSSl 



2 

[0 00 4] ctOSKil FET5 1i5^>^IT 
tt. @5 (C^^TfiS^-C^bfeJc^tC. A'7T'J-5 4 
i»6VI//-f \*/W7 5 2 £S8T F E T 5 1 \ZMffitfffi 
n^. — F E T 5 1 yfr i b'%"7\Zt$.-otzb.i*\Z 

jfi /t „ i7 it- v £ ft o TifciS L fc J: -5 tc . 7it- 

[0 0 0 5] ft43. H6tC. FET5 l7i«^->tk s 9g© 
"0 B$. 3£tKtC^->^e.5i-7{Cft^)B#©FET 5 1 (DHH 
>-7-Xl©iEVds, FET5 1 © K U-f >H»t 
id. 'yit-y'ft- H 5 3(DWM i ZD. MO^lC^x 
•t- 94-*- 3©^»*^^^n^-*n*Lfc. IBIS 
FET5 l^>^e.*7(C:ftoifcia^(C«. V 
uy-f KA*;uy5 2*^ iS ©A* ^^-9— v©X^J^-JC 
i^Ttffvdslilits. -tLT, c©x^.;mf- 
liyit- ^-f*— H 5 3S^lTW3n. ®EEVd 
sliAyf'J-5 4©iEVB ^m&M.'>-$Z>. 
[0 0 0 6] ±f2©«t'5ft/\*-7f v 5 *. 75 

20 -f ^-f-;l/^'f^--K&^LTX^.;^-teSit-rsClt 

[0 0 0 7] 

[JW!**ftl/J:5tt*iB] L^Lft^e.. 
1 ©tfc-5 tcAy ^-y— v?$^/x±— y-f K©^ ^ > 

x j— y-f H © y x * ^ 5 > ^"fiffii: P U 

iCbftltn«ft6ftV^o C©/tis6. ^-f h* 

tbT«^j^fi©^:#ft : t>©7J^®«hftiD. 7xt-y 

^, *j^©^W— *WiE.ffl9H&& J $> J te)MW=i--y hft 
i**x>i?>^— Art{CJR«rt-r*«fc'5fcftoT^S. 

it. z-omsizit, mmmi%wg.izffi u < ft-s z.t& 

6. yit- ^-f ^--K©lif^14f6|±©fc*?)©KS*«ii 
jWMife&SKftS 1 1» a Pn1g|75^S. 
[0 0 0 8] *ft. ti£5fe«2©*^. ^-f^-h'ji^© 

l¥*0iJi©^^J;Dt)*tHA^n^^. ft?tx^;i/^-tc 

«^-ct>-r<fc*7t:-r*ci*«Hjs-r*o, c©^ 

[0 0 0 9] *§gBJ3te. it- yR^TtL-TOit 

C t*tsj(IBft-y— ^RiR@»**l«-r* Z. £ & BtfJt L 
so [0010] 



(3) 



45P*3¥ 1 0- 1 3 6 5 6 4 



3 

[0 0 11] ±o*#MK:B:* ^x^-— y-f *— K©y 
ic*tt*7^5 t 3.x-^B«iffl©yw/-f hv^^-c* 

So 

[0 0 12] *«§BiC43triTtt* ±ffi(7)J:-5fC^xt— 
\Z 43 3 ^ x t*— HJEE S^rAO IE«ffi<& « £: frt 
[0 0 13] 

[0 0 14] £lT, HI, 0 2tcJ;9, :7V-*Eea> 

fc:UPA6nfcyu— **ff*tt. HJEiUS^Ml ItC 

1 3feJ:tf:&»#*l:/W-*l 4f4T^5 t iX 
1 5^lT7X^y'J>^l 2(D-Ji<DJ£t}mz 
SSttStU Sfc, «8t*ft^l/-*16 6J:tf6«*t» 
7 teTi'^X-^ 1 8^flT7X^yU 

[0 0 15] T^^^-X-^ 1 5te, «N^O)««S0r 

2, f»nao«aan;#2 4« #pas<o«aa»f#2 



4 

^is^>y2 8a>s*jjEatiTv**. *fc. t^^x 

»#3o, i»ih#3 1 *5cttjf3 2, *r)S0>wbxk# 
3 4 % «Ki^i»r# 3 5 , mzs\z^mmcommm 

[0 0 16] ftft, iM3 9CJ:^7>yti#> 

^2 8, 3 8i»nfnitsns. 

10 19, 20, 24, 25, 29, 30, 34. 3 5 

ffitt»#*«j«"ra. s&k. 011:^^x23^33 

ttiSffiUlf— ^"ff»0, 2 6£3 6te^>A°^, 2 7<h 
3 7fWU7>fXt*5. 

[0017] El 1 fcfcHT, m<ffillUr# 19, 20, 2 
4, 25. 29, 30, 34, 35 mf\znm& 3 9 
te, *ftf tlH2 K«rtlf WHi-y h 1 1 0\Z£ 

-/^S:@iB-r«»ck3»cttaw^sif^ans. Z<D£o& 

20 [0018] «?«H»iLXy H10H ^SlC^lI 

SttSr^JSU, ««iKWf#l 9, 2 0, 2 4, 2 5, 2 
9, 3 0, 3 4, 3 5&&Zfimmm3 9S:SfPTSo St 

miv>&?iz* mmmm^i 9, 20, 24, 25, 2 

9, 3 0, 3 4, 3 5fcMP»Sn?\ M(l3 9^n 

[0019] ciciT, mm^n^itz^xmm^^u 

y'J 2 CD— ^(Offitj^6feS9*«&^U-^l 3 

1 6 ^aitsyi/-^ 1 7 tc^n^n:/ 

13, 14, 1 6 6±tf 1 7©yW-**E*^U-* 

mfttnz$ij&vrzWLi£\zmi£i<. ^mzfu-^m^ 

[0020] — mm<DMm*iz&\,*T, 
*n*«py^«iR»wttr?fc»^ n=?mwzL-y b 1 1 

40 Ota, ftteMfa^V—^l 4©yu— *»lE<Z)«ffi*f» 
Si:*iJ^b> ««ifiWf#2 1, 2 5*5«t««Bfc«3 9* 

>yi 2<D-jjj£ti&fr*>mm2nz>£t*>\ l zi& 

J£ U If "A 2 3lC«^S£n, *«*(ft^U-^rl 4 0)^ 
U-+^f£!EUit-A2 3^8StffiLT, 
-=^rl 4C7)yi/-^^/E^%MJEE$n^o 
[0 0 2 1 ] ttBE>Jlf-A2 3(C«tALfcyU- 

t'J7>fX2 7 ^ILTTX^y'J >^ 1 2flhS^n 
50 *<7)R, 75>i?*Mtf>72 8G>ittmfkmiy> 



(4) 



sfSBgsp 1 0- 1 3 6 5 6 4 



5 

/^S2 6 'J 7>T ^ 2 7 iTStSSfti. -e-LT* '1 
TffiWrLz:^ HlOlt 11«#2 0€rf^»S*tt 

[0 0 2 2] *ifc, «^tt»i— ^ h 1 1 0 

<& □ y * Miinfimmistz tmj£i>tzm&, nmmwft 2 

^1 4*n&<ftffiUtf— A* 2 3^©^U— *?&OD«ttBa*.lfc 

2 0 ^IbTSS^yi/-^ 1 4^1£m£ftZ>fctb, 

[0 0 2 3] 2<b\Z, 0 2fC&^T, *TO^<0ffit>tttt 
ffliA7C7>h 1 0 1 0 2 ft ^X^v 

7£5£i«EE«l»£»ffiLT^£. 1 0 2 tf)_h 

3 9*<*SBJC«'&Sn, *# 1 0 2 0DP^jg|5^^7 p ^>> ? 
1 0 2<Z)4'5fe<0:/7^1 0 3 ft 0 2ftlZ&>/* 

[0024] *;t-io eeDrtSBtcEB^n/taT-sow 
=L-y m ion -^A-&<fe8H(Z)^^« 1 1 0 

AcDitffitcFPC (71/*^- 7 P U>H -It— *y 
h-#— K) 110BS»»lTW»fiOFPC±l: 

#^ccDm^si5n n pi 1 0 c*a#WT*j5aEan*« ccds 

«a>«110Att, FPC110BS«#Lfcfflififi 30 

fc, 1 0 6 AKft «THWIa-y M 1 0 
i39 fcytyr-U — t<olW*«»W»c»«"r*&*a)4 

fi©«Mt#*M h»J*3*XTH*. 0 2 CO 

121H #a-i 0 §(D\H%v&T%*nm^ffe£-tz>tz- 

&{z#fcl 0 2 fc»*KSnfcB¥»^**"r. JW±l#eJ3b 
fcyi/-*KEM»81fc**#l 0 2, %=HIM=l— 
7M 1 OH zf&-?*y> b 10 1 ^L/t$H0X> 

[0 0 2 5] m3\Z. ^M<nMm<D1?-'i?i&$L®9&<D® 40 

y-f kamio^, yi/y-fHKUffloFETi, u— 

FETliLTH flAtf/W-MOSFET^ 

[0026] «fc0i£L<tt, vuy-f favi^o-hs 

ttAu/T-'J — 4© ( + ) «K»ttSnT*5?K vw-f 



6 

a. F E T 1 © K w >cuy x t-^-f t- H 
fu-40) (+). Kcaastsnt^*. 

[0 0 2 7] £t±fl!>«J*T*S*at©»»0*— 
0»fl!)ftfP»a*©at)T**. FETl##>ttlT 

tt, 0 3fc*5iiT^-e*bfcJ;'5fc, /tyr-U — 4** 

6VUy-f hVW^2*llTFET 1 IC«»A««tia. 

FETl3W*>^6*7IC&-D*:t#tC*4, VI/ 
y -f K AMI/7 2 fC^^L ^tlT^fcX^J^~7&Vt ^ 

3 h&'fyjr— H 5 SlTA^yf'J -4 fCSgn^o 
[0 0 2 8] IP^> FETlA<*>Ot#l:lt VW 
-f H/\VI/y2fC«l/2 • L • i 2 (Ltty Uy< KA 
J1/^2^>^^>X, i ttFET 1 ^^>(7)<h^fC 

vi/y-r K/NMi/7 2 fistnamstfi) ox^j^-^i 

x.6»nTI/^^^^^)o ^IT, FET1**>*5 

ft ±eB<^x^;u^-fCcto vi/y< ka;k/2<zk> 

U £<DAy ^K:«fc&*«E (it- 
tt) 14, *«"C«Tct 5 f:^ 1 t-^-f t- H 3 t ^ 

K5S^ltv u-y-f HA;u^2fc«tn, vi^y-f 
K AMuy 2 u 7 ^ ^ >x k ct 0 Mtsns. 

[0 0 2 9] &*3, Ayr-U-4f4, iEcOcfco^it- 
[0 0 3 0] fbt, ±IBCOJ:^fCFET 1 

tzmzte. fet i0h'K>-y-xra^iEvd 

s, FETl©KK>t«id, 2/x?— ^-f *- F 
3cE>mSitiZD, ItfCyxt- ^-f F 3 GDtimm* 
«H4JC*U3tck'5tt»»«:*"r. Ay^U— ^ 

fcJc^yx:*— jf^yjr— F 3 t;:*5ft£m#*15*c (A t K 
P H 1T(^^I^SfCt@^) f4, PZD (At) = SPZDd 
t = ! AXBd t tft:^. &*5, H5©fie3fefi»ja)«^ 

P Z ' D (At) = !PZ' Ddt=J 
A' XB' d t <hfc£o 
[0 0 3 1 ] J:oT, it- vKlRP#fC*5tt^FET 10 

bv<i >-v-xffl<D? yy-fm&tmcx^m^. 

^x^"- «ffiVZDtt (VA - VB ) fC, ^^0, Ayr 

\,\ Milt VA = 3 3 V, VB =1 4Vmtl * 
^JSO»«Tt4!yx^-y-f*--HcDU/x^-«IEVZD 
f4 (33V-14V) =1 9 V£^nff&^<DlC2tU 



(5) 



WHT 10-136564 



7 

WTB'yit- «JEVZD«3 3Vt65. 
[0 0 3 2] +>— ^®W3(C^rtyx:h--;5?V 

-f^-K3C*tj-*«3*«*PZD (At) tt. «*«lc 
Jc^P' ZD (At) J:9fef 9&/h3<ft9. 

[0 0 3 3] 

[3691©$*] S^IMJlHllC«fcntf. Ktt 

- "J Si iR * T T * 3 ^ x :J— ^ -f * - H © V x ^— « ffi 

* iE^tt © » fc* w« < sarr 5rtOTS*«T. yx- 

[0 0 3 4] C©fca6. yit-^*-Kil/TfllA 



8 

[Bffi©1B#fcR9J] 

[B2] H 1 ©->XxAW«^3iW^.--y h©±#©$l 
[|H3] 02©f?iWii|i-7 h(:*^T7^faI- 
5. 

[0 4] H3 0U— ^»iREKK:J3»t*ftft5«)«WBIT 
[El 5] ^3fe<o-9--^»JRIiItta)BlWHT**. 

[«F*»a>IMJ] 

1,5 1 FET 

2, 5 yi^y-fhV^ 
3,5 3 7it-y-f*-F- 
4, 5 4 rtyfU- 
5 y>f K 




(6) 



<&ffl¥-1 0- 1 3 6 5 6 4 



[H4] [i5] 




CI3 6] 



* — f ET* v — * FET*7 




!8&3¥ 1 0-1 3 6 5 6 4 



(51) Int. CI. 6 

H0 3K 17/16 
19/003 



F I 

H0 3K 17/16 
19/003 



F 
E 



